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Tém tit. Nhan t& phién ma NLI-IF (Nuclear LIM interactor-interacting factor) da dugc ching t61
phan lép trong nghién ciru trude ddy va xac dinh cam (g véi cac diéu kién stress nhu han, mén,
nhiét d6 cao, mét nuée. Trong nghién ctru nay, ching t6i thiét ké cac vector tai td hop biéu hién
trong té bao thuc v4t mang trinh tr ma héa NLI-IF, dugc diéu khién béi cac promoter 35S, Lip9 va
Ub1qu1t1n Trinh ty ma héa NLI-IF dugc tach dong tir vector nhan dong pGEMT/NLI-IF va lap
ghép vao 2 hé vector biéu hién pCAMBIA1301 va pBIlOl Céc vector tai td hgp pC1301/35S-
NLI-sense, pC1301/35S-NLI-antisense, pB101/Lip9-NLI va pB101/Ubi-NLI s& dugc sir dung cho
nghién ctru chuyén gen vao cdy mé hinh théng qua vi khuén Agrobacterium tumefaciens.

Tir khéa: Chiu han, chuyén gen, NLI-IF, nhan t6 phién ma, promoter Lip9, Ubiquitin.

1. M& diu

San xut luong thuc néi chung va san xuét
lta gao noi riéng & Viét Nam dang phai d6i mat
v&i nhitng thach thirc rét 16n do diéu kién bat
lgi cia méi truong (han, mén, lanh...) gdy nén.
Hudng nghién ciru tao gidng cy trong chuyén
gen 1a mot hudng di méi, dang dugce rat nhiéu
nha khoa hoc ndéng nghiép Viét Nam tiép can.
Céc gen lién quan dén tinh chéng chiu cta thuc
vat dugc chia thanh 2 nhom chinh: (1) nhéom
gen chitc ning m& hdéa cho cac protein chirc
ning tric tiép tham gia vdo cic qué trinh sira
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cua té bao va (2) nhém gen diéu
khién ma héa céc protein tham gia diéu hoa
hoat dong ciia cac gen chitc ning lién quan dén
qua trinh chéng chiu stress cua thuc vat. Cac
nhén tb phién ma thudgc nhém thir hai va 1a ho

chita, bao vé...

gen 16n [1]. Gan déy, rat nhiéu nghién ctu vé
nhén t6 phién ma dugce thuc hién trén cdy mo
hinh Arabidopsis va cac loai thyc vat khac da
chimg minh vai trdé quan trong cua ching trong
qué trinh diéu hoa phan tng cia thuce vt trong
cac didu kién bat lgi méi trudng. Thuc nghiém
d3 chimg minh, su biéu hién cia cac nhan tb
phién ma kich hoat su biéu hién cua rit nhiéu
gen chirc ndng, do d6 lam tang cuong kha nang
chiu han & thyc vat . Vi vdy, cac nghién ctru vé
céc gen mé héa nhan té phién ma lién quan dén
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tinh chiu han dang tr& thanh dinh hudng nghién
ctru day tiém ning trong viéc chon tao gidng
chiu han.

Pic diém dic trung clia cac protein diéu
khién (nhén t& phién mi) 13 c6 hai ving hoat
dong (domain): (1) viing hoat hoa céc protein
chirc ning (activation domain) va (2) vung lién
két (binding domain) véi cac trit ty ADN dic
hiéu (cis-acting element) trén vung didu khién
cia gen (promoter). Dua vao dac tinh bam
ADN, k¥ thuft sang loc phép lai don trong té
bao nim men dugc hinh thanh @ phan 1ap cac
nhan t4 phién mi. Nhén t& phién mi dau tién
(OLF-1) dugc phan 13p bang ky thuat sang loc
phép lai don trong té bao ndm men [2] va ngay
lap tirc trd thanh phuong phap diy tiém néng
trong viéc phéan lap cac gen ma héa céc protein
c¢6 kha ning bam ADN. Rt nhiéu cic nghién
ctru tuong tu sau d6 da duge thyc hién dé phan
lap va xé4c dinh c4c nhan t6 phién mi c6 lién
quan dén kha niing chéng chiu ctia thuc vat nhur
AREB/ABF, AP2/ERF, AtMYC, AtMYB,
NAC, DREB, ZFHDRS. Cic nghién ciru trén
cidy md hinh dugc chuyén gen mi héa cic nhan
t6 phién ma ndy déu chirg minh vai trd ting
cudng kha ning chéng chiu cta thue vat a6i voi
stress [3-13].

Trong nghién ciu cong bd trude day, ching
t6i d3 phan 1ap va xéac dinh dugc mot nhan td
phién mi méi, dat tén 1a OsNLI-IF (Nuclear
LIM interactor-interacting factor) c6 kha ning
lien két véi trinh tw ADN 15i nidm trong 2
promoter JRC0332 va JRC0528 cam (g véi
diéu kién han va min [14, 15]. Céc nghién ciru
ban diu & ciy laa dai (wide type) cho thdy
OsNLI-IF ting cudng biéu hién trong cac diéu
kién stress nhu han, min, lanh va mét nudc.
Trong nghién cru nay, ching t61 bao cdo két
qua thiét ké cic vector chuyén gen mang trinh
tr mé héa ctia td phién ma NLI-IF, dit dudi su
diéu khién cia cac loai promoter 35S, Lip9 va

Ubiquitin. Cac két qua nghién ciru ndy 1 tién
dé dé nghién ciru chirc nang cua NLI-IF, tir d6
hudng ti muc ti€u tao giéng Itia chuyén gen c6
kha ning chdng chiu cao véi céc diu kién bat
lgi ciia mdi trudng.

2. Phwong phap nghién ciru
2.1. Vit liéu

Trinh ty ma hoéa nhan t& phién md NLI-IF
d3 duogc tach dong giir trong vector pPGEMT do
phong Bénh hoc Phén tir, Vién Di truyén Nong
nghiép cung clp.

Heé vector chuyén gen pCAM1301, pRT101
do Trung tdm K1 thuat Di truyén va Cong nghé
Sinh hoc Quéc té (An D3) cung ca‘ip. Hé vector
chuyén gen pBI101 va vector mang promoter
Ubiquitin va Lip9 (pUC19-Ubi-NosT va
pUC19-Lip9-NosT) do Trung tdm Nghi€n ciru
Khoa hoc Nong nghiép Qudc té (Nhat Ban)
cung cp.

2.2. Phurong phdp

Thiét ké hé thong vector biéu hién pCAMBIA
1301 mang trinh ty md héa NLI-IF

Vector tach dong pGEMT/NLI va “vector
cho” pRT101 duge xir 1i ddng thdi bang EcoRI.

Trinh tr md héa NLI-IF dugc ghép ndi vao

“yector cho” pRT101 d8 tao chu tric biéu hién
gen 35S-NLI-NosT. Céu tric 35S-NLI-NosT
dugc chén vao vi tri nhan biét ciia enzyme gidi
han HindlIII cua vector chuyén gen pPCAMBIA
1301.

Thiét ké hé thong vector biéu hién pBI101 mang
trinh tw md hoa NLI-IF

Trinh tu mi hoéa nhéan t5 phién mi NLI-IF
duoc tach dong tir vector nhan dong pGMET/
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NLI, sir dung cip mdi dic hiéu ctia NLI-IF d3
duoc thiét ké vi tri nhan biét cua enzyme gidi
han Smal. Gen NLI-IF dugc ghép ndi vao
vector bidu hién pB101/Lip9 va pB101/Ubi tai
vi tri nhan biét ciia Smal nhy enzyme T4 Ligase
(Invitrogen).

Giai va phdn tich trinh tw gen

Vector tai t6 hgp pBI-Ubi/NLI va pBI-
Lip9/NLI dugc giai trinh tu theo phwong phap
chia Sanger va cong su (1977) [16] va doc bing
hé théng may giai trinh tw ABI 3100. Két qua
giai trinh tu dugc phén tich trén phﬁn mém
Genetyx 4.0.

pGEMT-NLI

3. Két qua

Thiét ké vector bié’u‘ hién pCAMBIA1301 mang
gen NLI-IF dvoc diéu khién boi promoter 358.

Dé tao hé vector biéu hién dugc diéu khién
boi promoter 35S, ching tdi sir dung 2 hé thong
vector: “vector cho” pRT101 mang trinh tu
khoi déng qué trinh phién ma 35S va trinh tw
két thic phién mi NosT; “vector nhén”
pCAMBIA1301 mang gen chon loc khang chit
khang sinh Hygromycin va gen chi thi GUS-A.
So db thiét ké vector biéu hién pPCAMBIA1301
mang gen NLI-IF duoc t6m tit trong hinh 1.
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Hinh 1. So db thiét k& vector biéu hién pPCAM-35S mang gen NLI-IF.

Vector nhian dong pGEMT/NLI-IF va
vector pRT101 dwgc ddng théi xi 1i voi
enzyme cat gigi han EcoRI (hinh 2A). San
phim cét gidi han sau khi dugc tinh sach tir gel
agarose bing bo kit tinh sach ADN
(Fermentas), dugc ghép ndi v&i nhau, st dung
enzyme T4 Ligase va bién nap vio té bao E.
coli ching DH5a. Két qua kiém tra cac thé bién
nap bang PCR véi 2 cap mdi 35S-Fw/NLI-Rv

va 35S-Fw/NLI-Fw cho thdy chung tdi d3 thu
duge cac thé bién nap mang 2 loai vector tai td
hop: vector mang trinh ty md héa NLI-IF xud1
chidu (c6 nghia) pRT101/35S-NLI-sense-NosT
(pR101/NLI-S) va vector mang trinh ty mi hoa
NLI-IF ngugc chidu (d6i nghia) pRT101/35S-
NLI-antisense-NosT ~ (pR101/NLI-AS). D¢
khéng dinh sy c6 mat cua gen NLI-IF trong
vector tai t6 hop, chiing tdi d3 tinh sach plasmid
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tir cac thé bién nap dwong tinh va kiém tra bing ti

PCR va cit gi¢i han. Két qua dién di san phim
PCR trén gel agarose 1% cho thiy, véi cip mdi
NLI-Fw/NLI-Rv, c4 2 vector tai t6 hop déu cho
bing ADN khoang 1,3 kb, tuong ung vai kich
thude cua gen NLI-IF (hinh 2B, giéng 1 va 4).
Vé6i cap mdi 35S-Fw/NLI-Rv, chi ¢6 san phém
PCR tir vector pR101/NLI-S cho két qua dwong

1,0kb

A

1,5 kb 4= LR A v

nh (hinh 2B, giéng 3). Nguoc lai, v&i cip mbi
35S-Fw/NLI-Fw, chi cé san phém PCR tur
vector pR101/NLI-AS cho két qua duong tinh
(hinh 2B, giéng 5). Ca hai vector tai to hgp nady
duge ching t6i sir dung cho thi nghiém thiét ké
vector biéu hién mang trinh tw ¢6 nghia (NLI-
sense) va d6i nghia (NLI-antisense) ctia NLI-IF.

C

Hinh 2. Két qua ghép ndi gen NLI-IF vao “vector cho” pRT101.

Ghi chit: A. Két qua dién di san phdm cit gii han pGEMT/NLI-IF (giéng 1, 2) va pRT101 (giéng 3, 4) bing EcoR/;
giéng 1, 3: cit gi6i han véi EcoRI; ging 2, 4: vector nguyén ban. B. Két qua dién di san pham PCR vdi khuon 1a pRT/NLI-S
(giéng 1-3) va pRT/NLI-AS (giéng 4-6); giéng 1, 4: PCR véi cfip mdi NLI-Fw/NLI-Rv; giéng 2, 5: PCR véi cap moi 358-
Fw/NLI-Rv; giéng 3, 6: PCR véi cap moi 35S-Fw/NLI-Fw (giéng 3 va 6). C. Két qua dién di san phém cét gi6i han
pRT/NLI-S (giéng 1, 2) va pRT/NLI-AS (giéng 3, 4); giéng 1, 3: vector da xir li v&i EcoRl; giéng 2, 4: vector nguyén ban,

* Chang t6i dd xir 1i dong thoi céc vector
pR101/NLI-S, pR101/NLI-AS va pCAMBIA
1301 v6i enzyme HindIII (hinh 4) dé ghép ndi
lan luot cac trinh tu 35S-NLI-sense-NosT va
35S-NLI-antisense-NosT vdo vi tri nhan biét
cta HindIlI trong vector PCAMBIA1301. Hén
hop phan ¢ng ghép ndi dugc bién nap vao té
bao E. coli va nudi cdy trén mdi truong chon
loc ¢6 bd sung khang sinh Kanamycin (100
pg/ml). Két qua kiém tra cac thé bién nap bing
PCR véi cip mdi dic hiu cia gen (NLI-
Fw/NLI-Rv) cho thdy ching t6i d4 thu dugc cac
thé bién nap duong tinh. Bé khang dinh két qua
thu dugec, chiing t6i di tinh sach plasmit tir cac
khun lac duong tinh va kidm tra bang PCR véi
céc cap mdi khac nhau va xir li véi enzyme ct
gi6i han HindIll va EcoRI. Két qua dién di sin
phdm PCR véi cap mdi dic hiéu ciia gen (NLI-
Fw/NLI-Rv) v& cip mdi dic hiéu clia vector
(35S-Fw/GUS-Rv) va cap mdi dic hiéu gen-

vector, chung t6i di thu dugc bing ADN cé
kich thudc 1an luot 1,3 kb, 0,9 kb va 1,4 kb,
twong mg voi cac kich thudc tinh toan ly
thuyét (hinh 3B-C, giéng 1-3). Két qua dién di
san phim cét gioi han bing enzyme HindIII cho
bang ADN c6 kich thude 2,0 kb dang theo tinh
toan 1y thuyét (hinh 3B-C, giéng 5). Két qua
ny chimng t6 ching tbi da thiét ké thanh cong
vector biéu hién pPCAM1301 mang 2 trinh tw c6
nghia (sense) va dbi nghia (antisense) cia gen
NLI, dit duéi sy didu khién cua promoter 358S.
Két qua ndy cang dugc khing dinh khi ching
t6i xur li vector tai to hop véi enzyme EcoRl,
san phim cit gioi han khi dugc dién di trén gel
agarose 1% cho 3 bang ADN: b khung vector
pCAMBIA1301 12 kb, gen NLI-IF 1,3 kb va
promoter 0,45 kb (d6i véi vector pCAM-NLI-
S) hodc ving két thic phién mi 0,3 kb (dbi véi
vector pPCAM-NLI-AS) (hinh 3B-C, giéng 7)
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Hinh 3. K&t qua ghép néi trinh tr biéu hién nhan 8 phién ma NLI-IF vao vector pPCAMBIA1301.

Ghi chii: A. Két qua dién di san pham cAt gi6i han pCAMBIAlBOI(g]Gng 1, 2), pRT/NLI-S (gléng 3,4)va pRT/NLI-AS
(g:eng 5, 6) bé’mg EcoRI, gieng 1, 4, 6: vector nguyén ban; gieng 2, 3, 5; cat gidi han vé&i EcoRl. B-C. Két qua dién di san
phdm PCR va cﬁt gidi han kiém tra k:em tra vector pCAMfNLI -S(B) va pCAM/NLI -AS (C): giéng 1: PCR \cn cip moi NLI-
Fw/NLI-Rv, g1eng 2: PCR véi cip moi 355-Fw/GUS-Ry, giéng 3: PCR véi va cap mbdi 35S-Fw/NLI-Fw, giéng 4: ddi chimg
&m, giéng 5: cfit giéi han bing HindIll, giéng 6: vector nguyén ban, giéng 7: cit gi6i han bing EcoRI.

Thiét ké vector bt:éu hién pBI10! mang gen
NLI-IF diéu khién bdi promoter Lip9 va
Ubiquitin.

Pé phuc vu nghién ciu chuyén gen NLI-IF
vao lda, ching tbi da thiét ké hai hé vector
chuyén gen pBI101 mang gen NIL-IF: mdt
vector diéu khién béi promoter Ubiquitin dugc
phén 14p tir ngd — 1a promoter biéu hién lién tuc
duge sir dung rat phd bién trong cic nghién ciru
chuyén gen vao cdy luong thyc; mdt vector

Findiii 7 521 7 Peil 7 52l Xai] oAl {5l |

diéu khién boi promoter Lip9 duoc phén lap tir
lta — 13 promoter chi cam tmg v&i diéu kién
stress. Vector chuyén gen pBI101 nguyén ban
dd duoc ching t6i xir li véi enzyme gidi han
Sma U Sac 1 dé loai bd gen GUS va thay thé
bing mét adapter trudc khi ghép ndi trinh tu
mang promoter (Ubiquitin/ Lip9) va vung két
thuc phién ma (NosT) vao dé tao thanh vector
pBI101-Lip9-NosT (pBI-Lip9) va pBI101-Ubi-

NosT (pBI-Ubi) (hinh 4).
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Hinh 4. So dd thiét ké vector biéu hién pBI-Lip9 va pBI-Ubi.
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Gen NLI-IF dugc ching t&i nhan ban bing
phan ing PCR, sir dung Pfu polymerase, v&i
cip mdi dac hiéu cia gen dugc thiét ké thém
trinh tu nhin biét cua enzyme Smal va gin
thém 1 nhém -PO, & dau 5° (hinh 5A) . Nh& ¢6
nhoém -PO, duoc gfm thém, san phém PCR sau
khi tinh sach c6 thé ghép ndi truc tiép véi
vector mach thing pBI-Lip9 vi pBI-Ubi da

14kbrE L R ]

duge xur li trudec d6 voi Smal va khi gbc
phosphate nhim loai bé kha ning ty déng vong
trong phan img ghép néi (hinh 5B). Bing phan
img PCR, chung t6i dd sang loc dugc mot s6
thé bién nap mang vector pBI-Lip9 va pBI-Ubi
chira trinh tr c6 nghia (sense) cia gen NLI-IF
(hinh 5C).

B
1 2 3 4 5 6 7 8 9 10 M 11 12 13 14 15 16 17 18

C

Hinh 5. Két qua ghép nbi trinh ti bidu hién nhan t6 phién ma NLI-IF vao vector pBI101-Ubi va pBI101-Lip9.

Ghi ehi: A. Két qua dién di san phdm PCR véi cap mdi PO,-Smal-NLI-Fw/ PO4-Smal-NLI-Rv, giéng 1; ddi chimg am,
giéng 2: sin phﬁm PCR vé&i khudn 1a pGEMT/NLI-IF. B. Két qua dién di san phdm cét gidi han pBI101-Ubi (giéng 1, 2) va
pBI101-Lip9 (g:eng 3,4); g:cng I, 3: san phdm cét gidi han bing Smal; giéng 2, 4: vector nguyén ban. C. Két qua dién di san
phﬁm PCR trire ticp tir khuan lac mang pBI-Ubi/NLI (giéng 1-10) va pBI- -Lip9/NLI (giéng 11-18); glcng 1-5: PCR véi cap
moi Ubi-Fw/ NLI-Rv; g1eng 6-10: PCR véi caip mbi Ubi-Fw/ NLI-Fw; giéng 11-14: PCR vdi cip mbi Lip9-Fw/ NLI-Rv;

giéng 15-18: PCR v6i ciip mdi Lip9-Fw/ NLI-Rv.

D4 khing dinh su c6 mit ciia plasmid tai t6
hop trong céc thé bién nap, ching tdi di tich
chiét plasmid va kiém tra bing PCR va phan
{ng cit giéi han. Két qua kiém tra plasmid tai
t& hop bing PCR v&i cip mdi ddc hidu clia gen

(NLI-Fw/NLI-Rv) va cdp mdi vector (Lip9-
Fw/NosT-Rv va Ubi-Fw/NosT-Rv) ching toi
di thu duge cac bang ADN dung véi kich thude
1i thuyét, twong tng 1a 1,3 kb va 1,4 kb (hinh
6A). Khi xir li plasmid tai t& hgp véi Smal,
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ching t6i thu dugc 2 bang ADN c6 kich thudc
ding vai tinh toan 1i thuyét trén ban gel agarose
1% (hinh 6B). Két qua nay cho phép ching tbi

A

budc dau khing dinh da ghép ndi thanh cong
trinh tu m3 héa cua gen NLI-IF vio vector biéu
hién pBI101.

B

Hinh 6. Két qua kiém tra plasmid téi td hop pBI-Ubi/NLI va pBI-Lip9/NLI.

Ghi chu: A. ](él qua dién di san phém PCR véi khuén la pBI-Ubi/NLI (giéng 1-3) va pBI-Lip9/NLI (giéng 4- 6); giéng 1,
4: dbi chimg &m; giéng 2, 5: PCR véi cap mbi NLI-Fw/NLI-Rv; giéng 3: PCR véi ciip mbi Ubi-Fw/ NosT-Ry; ging 6: PCR
véi cip moi Lip9-Fw/ NosT-Rv. B. Két qua dién di san phém cit gi¢i han pBI-Ubi/NLI (giéng 1, 2) va pBI-Lip9/NLI (giéng
3, 4); giéng 1, 3: vector da xit li v6i Smal, giéng 2, 4: vector nguyén ban.

D4 kiém tra doan ADN dugc ghép ndi vao
vector pBI101 ¢6 dung 12 trinh ty m3 héa cia
gen NLI-IF va c6 bj dot bién (do qua trinh nhan
ban bing PCR) hay khéng, chung t6i di tién
hanh giai trinh tw gen bing hé théng may
ABI3100 v&i 2 loai mdi: Lip9-Fw (ddi véi
vector pBI-Lip9) hodc Ubi-Fw (d6i véi vector
pBI-Ubi) va NosT-Rv. Két qua thu dugc cho
thdy trinh tw ADN dugc ghép ndi giéng 100%

Model 3100 FO7_NL1-110_11 201 ¢

Vrsion 37
Besecalier-31D0POP4_BNL1-1-10
BC1.500 Cap 11

v6i trinh tw d3 duoc ching toi cong bé [14].
Trinh tr giai dugc mang ddy di promoter
Ubiquitin/ Lip9 vA ving két thic phién ma
NosT (hinh 7). Két qua nay cho phép chung toi
khéng dinh d3 ghép ndi thanh céng trinh ty mi
héa cho nhén t5 phién mi NLI-IF vao hé vector
bidu hién pBI101, dat dudi sy didu khién cta 2
promoter khéac nhau, Lip9 va Ubiquitin.
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Hinh 7. M6t phan két qué giai trinh tur vector pBI-Lip9/NLI (A)
va pBI-Ubi/NLI (B) bang mdi xudi cia vector (Lip9-Fw va Ubi-Fw).

4. Két luan

Béng cac ki thudt sinh hoc phéan tir co ban,
chiing t6i da thiét ké thanh céng hai hé vector
biéu hién mang trinh tv ma hoéa nhén t3 phién
mé NLI-IF lién quan dén tinh chéng chiju stress
& lia: pPCAMBIA1301 va pBI101. D&i v6i hé
vector pPCAMBIA, chiing t6i da thiét ké 2 cdu
tric biéu hiéu mang trinh ty m3 héa NLI-IF dit
duéi sy didu khién cta promoter 35S, mot ciu
tric mang trinh ty mi héa xudi chiéu
(pPCAM/NLI-sense) va mdt cu tric mang trinh
tw m3 héa nguoc chidu (p)CAM/NLI-antisense).
Déi véi hé vector pBI, chung toi da thiét ké 2
cdu trac biéu hién mang trinh tuy m3 héa xudi
chiéu cia NLI-IF, dat dudi su didu khién cia
hai promoter : promoter Lip9 cam trng véi diéu
kién han dugc phan lap tir lua va promoter
Ubiquitin biéu hién lién tuc dugc phan lap tir
ngd. Bén plasmid tai t& hop mang trinh ty ma
hoéa NLI-IF ndy dd dugc ching t6i tinh sach,
gidi trinh ty va bao quan dé sir dung cho céac
nghién ctru chuyén gen sau nay.

Lo&i cam on

Nghién ciru dugc hd tro kinh phi tir dé tai
“Nghién ctru chirc nang cua cac gen ma hoa

nhan té phién mi biéu hién trong diéu kién han,
man ¢ lia”, thuc Chuong trinh Tai trg Nghién
ctru C6 ban trong Khoa hoc Ty nhién ndm 2012
ctia Quy phat trién khoa hoc va cong nghé quéc
gia. Nghién ciru ciing nhan duoc sy hd tro khoa
hoc tir Trung tdm Quéc té Ki thuat di truyén va
Coéng nghé sinh hoc New Delhi, An D6
(International Centre for Genetic Engineering
and Biotechnology, New Delhi, India). Ching
t61 xin trn trong cam on.
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Construction of expression vectors containing drought
stress-involved transcription factor NLI-IF

Nguyén Duy Phuong', Najaren Tuteja®, Pham Xuan Hoi'

' Agricultural Genetic Institute, Vietnam Academy of Agricultural Sciences
*International Centre for Genetic Engineering and Biotechnology, New Delhi, Indian

We isolated a transcription factor NLI-IF (Nuclear LIM interactor-interacting factor) and identified
that it is induced by stress (water-deficit, dehydrated, hot and salinity) conditions. Here, we report the
results of designing recombinant expression vectors containing NLI-IF—encoding sequence which is
under the control of different promoters: 35S, Lip 9 and ubiquitin. NLI-IF-encoding sequence was
excised/amplified from cloning vector pGEMT/NLI-IF and inserted into 2 expression vectors systems:
pCAMBIA1301 and pBI101. The recombinant vectors pC1301/35S-NLI-sense, pC1301/35S-NLI-
antisense, pB101/Lip9-NLI and pB101/Ubi-NLI will be transformed into plant using Agrobacterium
tumefaciens.

Keywords. Drought tolerance, transgenic, NLI-IF, transcription factor, Lip 9, Ubiquitin.



